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INTRODUCTION.
IN March, 1959, the Belfast Hospitals Management Committee appointed a full-
time research mycologist, and subsequently a routine mycological diagnostic
service was established at the Royal Victoria Hospital. Since then a series of
annual reports in this journal (Mackenzie and McArdle, 1960; Mackenzie, Corkin,
and Bell, 1961; Mackenzie, Corkin, and Rusk, 1962, 1963) have described findings
of clinical and mycological interest and afforded standards of comparison with
other parts of the United Kingdom.
The present review is intended to provide a retrospective survey of the
information accumulated by the diagnostic laboratory and indicate certain trends
that have become evident within the past five years.
NUMBERS OF SPECIMENS.
Investigations have been made on 6,665 specimens from 4,597 different patients.
Material was received from 60 clinics, hospitals, and laboratories in Northern
Ireland, from dermatological practices, and from a small number of general
practitioners. Investigations were not confined to human infections, and cultures
of morbid material from veterinary and other sources were submitted from time
to time.
Fungi of pathological significance were recorded on 1,988 occasions (29.8
per cent.), the overwhelming majority (72 per cent.) representing ringworm
infections. Since no fewer than 389 specimens were positive by microscopy alone,
it is probable that the actual number of infections caused by dermatophytes has
been considerably higher.
It has already been pointed out (Mackenzie and McArdle, 1960) that the
numbers of isolates of ringworm fungi made by the diagnostic service cannot
be related to real incidences of infection. There is no way in which valid
epidemiological assessments can be extrapolated from laboratory figures, and
consequently any conclusions that may be made are almost wholly speculative.
Nevertheless, there have been marked quantitative and qualitative changes with
regard to the fungi isolated in the laboratory, and although it may be inadmissible
to regard some of these changes as trends, it is often difficult to suggest other
explanations.
SCALP RINGWORM.
With tinea capitis it is generally true to say that acquisition of infection from
human sources is consistent with comparatively low standards of hygiene. In
contrast, infections from animals are unrelated to the degree of household cleanli-
94ness, and can occur in any home, particularly those with pets. With any scalp
infection, it is always desirable to locate the source, particularly when the fungus
concerned has human to human transfer (anthropophilic). Only one such fungus
in recent years has been an important cause of scalp ringworm in Northern
Ireland, viz., Tricbophyton tonsurans var. sulfurewun (=T. s'ulfureum). Infections
caused by this dermatophyte are recognised readily enough in the laboratory,
but because symptoms are frequently mild and inconspicuous -they may present
a very real challenge in clinical diagnosis. Since infected hairs do not fluoresce
under a Wood's Lamp, a valuable clinical aid in diagnosing infection is denied
the clinician. One of the earlier lines of mycological research was the search
for a reliable method to implement clinical examination. What was finally evolved
was "Hairbrush Diagnosis" (Mackenzie, 1963), whereby visual inspection was
replaced by serial examinations of fomites liable to harbour the fungus, such as
hairbrushes, combs, pillows, etc. Presence of T. sulfurewn was suspected on the
basis of consecutive isolations from the same site, and appropriate control measures
were initiated following this presumptive diagnosis.
In Table 1, which lists the specific agents isolated from ringworm of the scalp
since 1959, the main interest centres around the marked reduction in numbers
of isolations of T. sulfrrewn.
TABLE 1.
SCALP RINGWORM, 1959-1963.
HUMAN/ANIMAL
#SPECIES ORIGIN 1959 1960 1961 1962 1963 TOTAL
TricopbytoLn vemrcosam ... Animal ... 14 ... 10 ... 15 ... 16 ... 20 ... 75
Microspcmm cznims ... Animal ... 19... 16... 11 ... 8... 18 ...72
T.mentagrophytes ... Animal ... 3... 4... 0... 2... 1... 9
T.sulfurewn ... Human ... 26 ...22... 3... 8... 7 ...66
Per cent. "Animal" ringworm ... 58 57.7 89.7 76.5 84.8 70
Only the four most commonly occurring species are listed.
As a result, the proportion of infections caused by zoophilic ringworm fungi has
increased from 58 per cent. to 84.8 per cent. Since human infections with animal
ringworm .tend to occur as small localised outbreaks, are readily recognised,
and can be promptly and efficiently treated, this "trend" towards diminishing
anthropophilic infections is to be welcomed from the Public Health viewpoint.
The main reservoirs of "animal" (zoophilic) infections are almost invariably
cattle (T. verrucoswn), cats or dogs (M. -canis). Although attempts are always
made to locate infected animals within the home (generally cats or kittens), this
is never attempted with cattle ringworm, since treatment of infected animals is
at present wholly impracticable.
95Favus, a distinctive disease of the lower hygienic classes caused by
T. schbenleinii produces chronic hyperkeratotic lesions with a tendency to form
superficial crusts (scutula). Although common at the beginning of the century,
improving standards of cleanliness and elimination of the gross overcrowding
that encouraged spread from person to person have virtually eliminated this type
of ringworm from -the list of British dermatomycoses. In 1962, however, favus
of the scalp was confirmed in a 15-year-old girl, who had apparently become
infected seven years previously. Interest in this mycotic anachronism centred
as much on its source as its isolation. Investigations showed that the spread was
familial, and that an unbroken history of infection could be traced back through
the preceding two generations.
A similar fungus (T. quinckearnum), producing favus of mice and other animals
(La Touche, 1959), is a rare cause of infection in man. It was isolated in 1959
from a scalp lesion on a 2-year-old child in Belfast-the first, and apparently
the only occasion it has occurred in Northern Ireland. An unusual if not unique
finding was that infected hairs fluoresced vivid green under Wood's light. Its
origin was never found and it remains an epidemiological curiosity. Presumably
the fungus had persisted precariously in a small population of house mice or had
been derived from a household pet imported from Britain.
RINGWORM OF THE FEET.
In view of the frequency with which dermatophytes are isolated from other
parts of the body, the total number cultured from the feet is lower than might
be anticipated. Tinea pedis was confirmed by culture and/or microscopy in 243
patients, a number that is small in comparison with other parts of the United
Kingdom. It is the authors' impression that ringworm of the feet is uncommon
in Northern Ireland. Whether or not this may be related to a lower proportion
of immigrants from areas of high endemicity (e.g., Far East) is not known. It is
interesting to note that the number of specimens from feet positive by microscopy
or culture (243) represents only 19.1 per cent. of the total number received from
that source, a figure that closely resembles the incidence reported by Holmes
and Gentles (1956) in miners. In effect, only one out of every five cases in which
tinea pedis could be suspected on clinical grounds, was actually confirmed by
mycological examination to be so. Although skin or nail scrapings were frequently
sent to the laboratory merely to exclude ringworm, this affords a clear indication
of the difficulties associated with diagnosis. Another interesting finding was that
tinea pedis was confirmed in only two children (aged 2 and 10) during the
five-year period. In both children, infection was caused by T. rubnzn.
Not infrequently the fungus obtained in culture was Candida albicans, but the
significance of this occasionally pathogenic yeast in this site is not known. It
is likely, however, that the fungus is preceded by the condition rather than the
reverse.
Ringworm of the toenails (Tilnea unguium) may be a comparatively common
condition in Ulster, but was confirmed on only nineteen occasions during the
five-year period. This, in turn, may be consistent with the apparent rarity in
96Northern Ireland of infections caused by T. mbrum. During the five years of
the survey only ninety infections by this species were confirmed by the diagnostic
service.
As shown in Table 2, T. rubrum is only fifth in order of frequency, being
preceded by T. verrucoswn, M. ,canis, T. szdfureum and T. m&ntagrophytes.
TABLE 2.
RINGWORM SPECIES CULTURED 1959-1963.
Tri,chopbyton verrucosmn - - 353
Microsporm cais - - - 139
T. sulfurewm - - - - 130
T. mentagrophytes - - - 118
T. rbrwn - - - - 90
Epideivnophyton floccosam - - 85
T. mentagrophytes var. intordigitale - 50
M. gypsewn - - - - 5
T. terrestre - - - - 3
T. simi - - - - 2
T. quirnckeanwn - - - - 1
T. megnmimi - - - - 1
T. persicolor - - - - 1
Unidentified - - - - 1
T. schwonleini - - 1
T. equim - - - - 1
Material from one male patient at the Skin Extern of the Royal Victoria
Hospital gave rise to colonies of a hitherto undescribed Trcbophyton. Although
clinically -typical of an infection with T. rubrum, there were significant differ-
ences when the fungus was examined in culture. This isolate was demonstrated
at Nottingham at the eleventh annual meeting of medical and veterinary
mycopathologists sponsored by the Medical Research Council.
RINGWORM OF THF GROIN.
Qualitative examination of cultures made from the groin again reflects the
relative scarcity of T. ru.bno. Epidermophyton floccosum was responsible for
no less than 29 out of 34 cultures from patients with t#nea cruir.s. T. rubrwn
accounted for only three of these infections, T. mentagrophytes and T. sudfurewn
accounting for one each.
One clinical rarity, viz., tinea curis in a woman (English and La Touche,
1957), was confirmed by mycological investigation, an infection that had
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Happarently been acquired in the Middle East. As yet, no satisfactory explanation
exists for the seeming predilection of this fungus for males.
BODY RINGWORM.
Infections of the trunk, limbs, and face between 1959 and 1963 show few
obvious trends, and most of the common species associated with tinea corpcais
show little significant alteration from year to year (Table 3).
TABLE 3.
RINGWORM OF THE TRUNK, LIMBS, AND FACE, 1959-1963.
SPECIES. 1959 1960 1961 1962 1963 TOTAL
Trieophyton verrscosun - 24 ... 41 ... 52 ... 92 ... 68 ... 277
T. mentagrophytes - - 8 ... 13 ... 33 ... 13 ... 13 ... 80
Microsporrn vcais - - 22 ... 7 ... 9 ... 13 ... 10 ... 61
T. sulfurewn - - 11 ... 15 ... 12 ... 10 ... 13 ... 61
Per cent. Animal Ringworm - 83 ... 80.3 ... 88.7 ... 91.2 ... 87.5 ... 85.2
One exception is cattle ringworm (T. verrucosmn), the number of confirmed
cases showing a marked increase between 1959 and 1962. There can be no doubt
that -this is the most common dermatophyte encountered in the mycological
laboratory, and little doubt that it is the most common cause of ringworm in
Northern Ireland.
One of the infections caused by T. siwmi (Table 2) occurred on the hand of a
female laboratory technician. This is an exceedingly rare infection and has been
reported previously only from monkeys and chickens (Stockdale, Mackenzie, and
Austwick, 1965). The lesion appeared shortly after handling an experimentally
infected guinea-pig, and the technician has the somewhat dubious distinction of
being the first infected human to be recorded in Europe.
The increased number of infections with T. mentagrophytes in 1961 merits
comment. This was partly due to a series of infections acquired from pet mice-
all the animals being bought from the same pet shop (Mackenzie, 1961).
Eventually ten children apparently became infected by handling these animals.
This type of spread is known to occur in animal attendants where it might almost
be regarded as an occupational hazard.
PATHOGENIC YEASTS.
Yeast isolated from material submitted to the laboratory were divided
arbitrarily in three categories, viz., (1) Cinrndida albiccms; (2) yeasts other than
C. kaltccns of a "potentially pathogenic status"; and (3) non-pathogenic yeasts.
C. albicans was by far the most abundant yeast being isolated on 265 occasions.
98Sources are indicated in the previous annual reports and are not listed herewith
since they could be regarded as misleading. For example, although C. alhcans
is a normal inhabitant of the mouth and gastro-intestinal tract of man, it was
isolated in the laboratory on only forty-two occasions from the buccal cavity.
In fact, relatively few clinical specimens of this nature were received. There is
no reason to doubt that if routine mycological examinations were made on
material received in routine bacteriological laboratories, the number of isolates
would be reckoned iri thousands.
OTHER FUNGI.
Other fungi appearing in the laboratory included nine species of AspergitAus,
the majority being isolated from ears or mastoid cavities. Smyth (1962) has
already reported that species of Aspergillus are common causes of post-operative
infection in Belfast and constitute an appreciable therapeutic problem. A. niger
was the most common species from any source, being isolated on seventeen
occasions. It was followed by A. terreus (16 isolates), A. fwnigatus (10), A. flavus
(9), A. amstelodcofi (2), A. nididans (2), A. versicolor (1), A. trepons (1), and
A. glaucus (1). Of special interest was the finding of A. nidukrns as a cause of
osteomyelitis, this unique infection occurring in a 6-year-old child. Details will
be included in a separate report (Redmond, Carre, Biggart, and Mackenzie, 1965).
As with C. albicans, the number of theoretical isolations of Aspergilkis from
certain sites is higher than was obtained in practice. The low overall incidence
of this group (59) again reflects a low rate of submission of potentially infected
materials. Implication of Asperpilkus sp. as active pathogens presents even more
difficulties than for C. albicans, difficulties which cannot be resolved by positive
microscopy and culture alone. Even in the absence of other micro-organisms,
Asperglli cannot be regarded as more than opportunists with weakly pathogenic
characteristics.
Of the remaining thirty-four isolates (species of yeasts, mucoraceous fungi,
and other moulds), particular mention can be made of one isolate from a specimen
of cerebrospinal fluid. This was positive on microscopy and yielded in culture a
fungus resembling Absidia ramosa. Some evidence obtained by serological
methods suggested that this organism was actively involved in a chronic
meningitis: it is hoped to present an account of this unique finding elsewhere.
FARMER'S LUNG.
With the recent findings (Pepys et al., 1963) that "Farmer's Lung" was caused
by inhalation of particles of microbially altered hay, and that precipitating anti-
bodies to species of Thermopolyspora and Mi,cromnonospora could be detected in
patient's sera, a serological test has become available for the diagnosis of this
condition. Since "Farmer's Lung" occurs in Northern Ireland, the diagnostic
laboratory test will be included amongst the services offered by the Mycological
Laboratory. At present, standardised antigens are being prepared at the London
School of Hygiene and Tropical Medicine and it is hoped that these will become
available towards the end of 1964.
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